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which was a reason for reoperation in 7 patients. We have
found this particularly helpful in the last 140 repairs.
Finally, this is a retrospective and nonrandomized anal-
ysis. From a scientific standpoint, a prospective randomized
trial comparing different cusp repair procedures would be
preferable. Longer follow-up will be necessary to confirm
the present results.
Correction of cusp prolapse is possible by different tech-
niques, such as plication of the free margin and TR of
redundant cusp tissue. All techniques have worked similarly
well in our hands with comparable midterm results. Even
more complex cusp repair is possible with autologous peri-
cardial tissue, allowing for correction of congenital or ac-
quired defects or resection of limited calcifications. This has
been feasible without compromising midterm valve stabil-
ity. All techniques can be used, provided that adequate cusp
configuration can be achieved. Longer follow up will be
necessary to judge the long-term results of the different
techniques.
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Discussion
Dr Christopher M. Feindel (Toronto, Ontario, Canada).
Thank you very much, Dr Aicher. I have a couple of
questions. Did you discover any relationship with what you
saw at surgery, that is, any residual AR right at the time of
surgery? Was there a relationship between those patients
and the late failures and could you draw any conclusions
from those observations?
Dr Aicher. We saw a few patients who had AR early
postoperatively, and those patients showed increasing AR
over time and were reoperated on later.
Dr Feindel. I noticed that approximately two thirds of
your patients had aortic root surgery. I am assuming that
was the primary reason for the surgery. Did those patients
have a different failure mode down the road as compared
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with the patients in whom there was primarily a leaflet
problem?
Dr Aicher. We had 196 patients with a root procedure in
that study. Comparing the results of patients having a root
procedure with those having no root procedure shows that
the results are indeed better for those who had a root
procedure, with a freedom from reoperation at 5 years of
97% compared with 90% without a root procedure. We had
1 reoperation owing to secondary root dilatation; all the
other reoperations were due to cusp problems.
Dr Feindel. My final question relates to your use of the
effective leaflet height and the little measuring instrument
that I saw in the article. Did you find that this was very
helpful or did you find, like many of us who are involved
with valve-sparing procedures, that often it is really an
eyeballing technique? In other words, should we all go out
and buy this device?
Dr Aicher. The recognition of cusp prolapse is mainly
dependent on surgical judgment and is thus subjective by
definition. Prolapse of one or two cusps may be recog-
nized by comparing the cusp free margins, but the rec-
ognition of prolapse of all cusps is much more difficult.
That was the reason why, in the beginning when we
started repairing AVs, trileaflet prolapse was the criterion
to replace the valve. Since we measure the effective
height, we have a more objective tool for cusp configu-
ration. We are now able to better recognize and also treat
a trileaflet prolapse. From my point of view, the effective
height should not replace eyeballing but rather support it,
especially in a symmetrical prolapse. Moreover, it should
improve standardization of AV repair. Another advantage
of effective height is that it can be measured intraoper-
atively as well as by echocardiography. In a retrospective
echo analysis, we found an inverse correlation between
the effective height and valve stability. Patients with an
effective height of 7 to 10 mm show a stable result,
whereas patients with an effective height lower than 7
mm show increasing AR. This observation emphasizes
the importance of the effective height.
Dr Feindel. Thank you for a terrific paper. Even though
the follow-up is a little bit soon, I think we are all going to
look forward to seeing your long-term follow-up.
Dr Michael K. Banbury (Newark, Del). It is not unusual
in patients who have tricuspid AVs to see some separation
between the AV annulus and the aorta in the right coronary
cusp. In fact, sometimes we even see some of the right
ventricular muscle through that thin veneer. Did you note
that in your patients and in the operative notes? If so, was
that a risk factor for the 7 patients who had early recurrence
of cusp prolapse?
Dr Aicher. I really did not know that problem, did not
see it in the echocardiograms, and did not know that it is a
risk factor for reoperation in our series.
Dr Gosta B. Pettersson (Cleveland, Ohio). I very much
enjoyed your paper and the concept of effective height. I
have a question regarding the bicuspid valves and your
definition of normal cusp configuration in relation to the
conjoint cusp.
The conjoint cusp of a bicuspid valve is composed of two
components, two incompletely fused cusps with a raphe in
most of the cases, and it is seldom that you have a prolaps-
ing cusp, which you can repair to give it the configuration a
normal cusp. You end up with some kind of compromise.
My thought actually goes in the direction of the postrepair
function of this valve with regard to doming of the valve
and residual gradient and the relation between elimination
of AR versus giving these patients some degree of stenosis
and higher postrepair gradient. That is really what it relates
to.
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